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CLAIMS 



[Claim(s)] 

[Claim 1] The movable object which has a holder holding the optic and said optic for irradiating an optical spot at the 
recording surface of the disk with which information is recorded etc., In the optic driving gear which consists of a driving 
means which drives said good dynamic body to the 2-way of the direction which intersects perpendicularly with radial [ of 
said disk ], and a disk flat surface, a support means which supports said good dynamic body movable to the above-mentioned 
2-way Said support means is an optic driving gear characterized by having at least two or more plates which have elasticity, 
and said plate not being parallel to said disk. 

[Claim 2] The optic driving gear according to claim 1 with which the include angle of the cross direction of said plate and said 
disk flat surface to make is characterized by the respectively equal thing. 

[Claim 3] The optic driving gear according to claim 1 characterized by a plane of composition with said good dynamic body of 
said plate and a plane of composition with the holddown member of said plate not being parallel. 

[Claim 4] The optic driving gear according to claim 1, 2, or 3 characterized by fixing viscous material to said all or some of 
plates. 

[Claim 5] The optic driving gear according to claim 1, 2, or 3 characterized by the thickness of said plate and the ratio of 
width of face being 7% or more. 

[Claim 6] The optic driving gear according to claim 5 characterized by said plate having at least one or more narrow-width 
sections. 

[Claim 7] The optic driving gear according to claim 6 with which said narrow-width section is characterized by being in two 
edges near the installation part with said good dynamic body and said holddown member of said plate at least. 
[Claim 8] The optic driving gear according to claim 1, 2, or 3 characterized by having plane of symmetry including the optical 
axis with which said support means carries out outgoing radiation, and reaches a record medium from the light source. 
[Claim 9] The optic driving gear according to claim 1, 2, or 3 characterized by being the arrangement which has vertical plane 
of symmetry to a flat surface including the optical axis with which said support means carries out outgoing radiation, and 
reaches a record medium from the light source. 

[Claim 10] The optic driving gear according to claim 1, 2, or 3 characterized by said plate and at least four or more 
reinforcement members constituting said support means. 

[Claim 11] The movable object which becomes the recording surface of the disk with which information is recorded from the 
holder holding an optic and said optics, such as a luminescence means for irradiating an optical spot, a light-receiving means, 
and a condensing means, The driving means which drives said good dynamic body to the 2-way of the direction which 
intersects perpendicularly with radial [ of said disk ], and a disk flat surface, In the optic driving gear which consists of a 
support means which supports said good dynamic body movable to the above-mentioned 2-way with elasticity, a wiring 
means to connect with an external circuit from a movable object, etc. The optic driving gear characterized by having two or 
more wiring members by which said wiring means connects an end to said luminescence means, said light-receiving means, 
said driving means, and the electric target of said good dynamic body, and connects the other end to the external circuit and 
the electric target of said optic driving gear, and each wiring member having two or more wiring. 

[Claim 12] The optic driving gear according to claim 1 1 characterized by having consisted of said wiring with which said wiring 
member consists of a wire rod of a conductor, and an insulator with which between said wiring and said wiring of two or more 
is insulated electrically, and forming in tabular [ of one ]. 

[Claim 13] The optic driving gear according to claim 12 characterized by unifying said wiring member by applying or printing 
said insulator. 

[Claim 14] The optic driving gear according to claim 12 or 13 characterized by said insulator having viscosity. 

[Claim 15] The optic driving gear according to claim 1 1 characterized by said wiring being the spring material of a copper 

system. 

[Claim 16] The optic driving gear according to claim 12 or 13 characterized by said wiring member having at least one or 
more narrow-width sections. 

[Claim 1 7] The optic driving gear according to claim 1 1 characterized by not arranging the electrical signal and the electrical 
signal from a light-receiving means which drive said driving means in the same wiring member about the electrical signal 
which flows said two or more wiring. 

[Claim 18] The optic driving gear according to claim 1 1 characterized by not arranging the electrical signal and the electrical 
signal from a light-receiving means which drive a luminescence means in the same wiring member about the electrical signal 
which flows said two or more wiring. 

[Claim 19] The optic driving gear according to claim 1 1 characterized by the electrical signal and the electrical signal from a 
light-receiving means which drive said driving means not adjoining in the same wiring member about the electrical signal 
which flows said two or more wiring. 

[Claim 20] The optic driving gear according to claim 1 1 characterized by the electrical signal and the electrical signal from a 
light-receiving means which drive a luminescence means not adjoining in the same wiring member about the electrical signal 
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which flows said two or more wiring. 

[Claim 21] The movable object which has the holder with which an optic and said optics, such as a luminescence means, a 
6 light-receiving means, and a condensing means, are held at least since an optical spot is irradiated at the recording surface 
of the disk with which information is recorded, In the optic driving gear which consists of a driving means which drives said 
good dynamic body to the 2-way of the direction which intersects perpendicularly with radial [ of said disk ], and a disk flat 
surface, a support means which supports said good dynamic body movable to the above-mentioned 2-way Said support 
means consists of at least four or more plates which are not parallel to said disk which has elasticity and viscosity. The optic 
driving gear characterized by having two or more wiring said whose plates connect an end to said luminescence means, said 
light-receiving means, said driving means, and an electric target, and connect the other end to the external circuit and the 
electric target of said optic driving gear. 

<DP N=0003> [Claim 22] The movable object which has the holder with which an optic and said optics, such as a 
luminescence means, a light-receiving means, and a condensing means, are held at least since an optical spot is irradiated at 
the recording surface of the disk with which information is recorded, In the optic driving gear which consists of a driving 
means which drives said good dynamic body to the 2-way of the direction which intersects perpendicularly with radial [ of 
said disk ], and a disk flat surface, a support means which supports said good dynamic body movable to the above-mentioned 
2-way Said support means is constituted from a plate of at least four or more sheets which has elasticity, and at least four 
or more reinforcement members, and said plate is not parallel to said disk. And the plane of composition of said plate and 
said good dynamic body, The optic driving gear characterized by having two or more wiring which a plane of composition with 
the holddown member of said plate constitutes being un-parallel, and said plate connects an end to said luminescence 
means, said light-receiving means, said driving means, and an electric target, and connects the other end to the external 
circuit and the electric target of said optic driving gear. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the optic driving gear in an optical recording regenerative 

apparatus. 

[0002]. 

[Description of the Prior Art] Although the various optic driving gears using a flat spring are used in the conventional optical 
recording regenerative apparatus, those optic driving gears are supporting the good dynamic body by two pairs of flat springs, 
as shown in JP,62-20903,Y. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned example, the junction supporter material which 
joins two pairs of flat springs required in order to support a movable object movable to a 2-way became indispensable, and 
lightweight-ization of a movable object was checked, and there was a problem that dynamic characteristics was unstable, 
according to complicated structure. 

[0004] Moreover, when optical elements, such as a light emitting device and a photo detector, were united with a movable 
object, there was a problem that electric wiring for these components was indispensable, and became much more 
complicated structure with unstable dynamic characteristics. 
[0005] 

[Means for Solving the Problem] The movable object which has a holder holding the optic and said optic for irradiating spot 
light at the recording surface of the disk with which the information on this invention is recorded etc.. The driving means 
which drives said good dynamic body to the 2-way of the direction which intersects perpendicularly with radial [ of said 
disk ], and a disk flat surface, Said support means consists of flat springs of at least four or more sheets in which the optic 
driving gear which consists of a support means which supports said good dynamic body has elasticity. And it is characterized 
by for the cross direction of said flat spring having had the include angle of said disk flat surface and arbitration, and 
constituting said flat spring in the wiring material of various signals, and one. 
[0006] 
[Example] 

(Example 1) The 1st example in this invention is shown in drawin g 1 . 

[0007] Light 15 generated from the light source 2 is made into parallel light with a collimate lens 3, is refracted after that in 
the direction which intersects perpendicularly with disk 1 flat surface with the optical-path modification means 4, and forms 
an optical spot in the location of the arbitration on a recording surface through an objective lens 5 further. However, in order 
that said disk 1 may move to radial (the direction of tracking and an arrow head 22 show below), and a disk side and a 
perpendicular direction (the direction of focusing and an arrow head 21 show below) under the effect of the deflection of the 
main shaft of the main shaft motor 6, the eccentricity of the disk itself, face deflection, etc., the movable object which has an 
objective lens 5 according to the variation rate is driven. 

[0008] Here, said good dynamic body consists of the 2nd coil 9 a-d driven in said objective lens 5, the holder 7 holding it, and 
coil 8a, b and the direction of tracking of the 1 st which drives a movable object in the direction of focusing. 
[0009] Moreover, said good dynamic body is supported by the end of flat-spring 10 a-d of four sheets which has elasticity as 
shown in drawin g 2 . At this time, as for flat-spring 10 a-d, that cross direction has include-angle 31 a-d of the flat surface 
of a disk 1, and arbitration, respectively, and since other ends of flat-spring 10 a-d are being fixed to the base 1 1, as drawing 
3 shows, the flat spring of four sheets becomes movable [ deflection and a movable object ] to said 2-way at the 2-way of 
the direction of focusing, and the direction of tracking. Moreover, an include angle 31 improves the rigidity of the flat spring 
of the circumference of tangent directional axes other than said 2-way of a movable object (for example, said disk). 
[0010] Here, the construction material and the configuration of a flat spring 10 are explained. The construction material of a 
flat spring 10 has the desirable metallic material which has the elasticity of stainless steel, phosphor bronze, beryllium 
copper, etc., and the cross-section configuration is carrying out 2mm ****** or a trapezoid from 0.005mm in thickness to 
1mm, and width of face of 0.1mm. Moreover, although plastic material is sufficient as said flat spring 10, the point of the 
temperature characteristic or aging to the above metallic materials are more effective. 

[0011] Next, an include angle 31 is explained. An include angle 31 influences the load rate of the direction of focusing, and 
the direction of tracking with the magnitude. That is, as the value of an include angle 31 approaches 0 times, while the load 
rate of the direction of focusing becomes smaller, the load rate of the direction of tracking becomes large. If an include angle 
31 approaches the reverse at 90 degrees, the load rate of the direction of focusing will become large, and the direction of 
tracking will become small. Here, since said load rate affects greatly the dynamic characteristics of the movable object to the 
direction of focusing, and the direction of tracking, the value of the include angle 31 which influences it becomes important, 
all the four value is equal respectively, and 65 degrees is effective [ a value ] from 25 degrees. 

[0012] In addition, although the movable object is supported by the flat spring of four sheets in this example, equivalent 



JP.06-236565.A [DETAILED DESCRIPTION] 



effectiveness is acquired also by constituting the flat spring of four sheets for example, with two components, as shown in 
drawin g 4 . 

« [0013] Next, a driving means is explained. 

[0014] electromagnetism with the magnetic flux generated from the magnet 12 which the 1st coil 8 which drives a movable 
object in the direction of focusing as drawin g 1 shows is carrying out the air core ellipse, and counters — driving force is 
generated in the direction of focusing according to an operation. The 1st [ said ] coil 8a and b have fixed one [ at a time ], 
respectively to the both-sides side of said holder 7 of the direction along the tangential direction of a disk, and drive a 
movable object in the direction of focusing with said driving force, moreover, electromagnetism with the magnetic flux which 
the magnet 12 which the 2nd coil 9 driven in the direction of tracking is carrying out the air core ellipse like the 1st above- 
mentioned coil 8, and counters generates — a movable object is driven in an operation. Two have fixed a total of four [ at a 
time ] to said both-sides side of said holder 7 like [ said 2nd coil 9 a-d ] the 1st coil, respectively. Moreover, said magnet 12a 
and b are arranged at the fixed part with the opening of said 1st and 2nd coils 8 and 9 and a request. 
[0015] Here, although said 1st and 2nd coils 8 and 9 roll the metal wire rod which used conductors, such as copper or 
aluminum, as the main component, effectiveness with the same said of what carried out pattern formation of said electrical 
conducting material, for example on insulation sheets, such as polyimide resin and polyurethane resin, is acquired. Moreover, 
although the 1st and 2nd coils 8 and 9 were carried in the holder 7 in this example and the magnet 12 is arranged to the fixed 
part, it is the same, even if it carries a magnet 12 in a holder 7 and arranges said 1st and 2nd coils 8 and 9 to a fixed part. 
Moreover, in this example, even if it divides the magnet which drives the actuation to the direction of focusing, and the 
actuation to the direction of tracking to the above-mentioned 2-way although the magnet 12a [ same ] and b are used, the 
same effectiveness is acquired. Furthermore, said 1st coil 8, the 2nd coil 9, and the above-mentioned pattern acquire the 
same effectiveness also by ******. 

[0016] (Example 2) The 2nd example in this invention is shown in drawing 5 . 

[0017] The optic which consists of the light source 2, an optical diffraction means 14, and objective lens 5 grade is supported 
by the holder 7, and constitutes the movable object from the 2nd coil 9 grade driven in said holder 7, the 1st coil 8 driven in 
the direction of focusing, and the direction of tracking. 

[0018] It is condensed with an objective lens 5 and the light generated from the light source 2 forms an optical spot on the 
recording surface of a disk, after penetrating the optical diffraction means 14. Since the optic from the light source 2 to an 
objective lens 5 is carried in said holder 7 at this time, even if said good dynamic body displaces in the direction of focusing, 
or the direction of tracking, change is not produced in the relative position of each optic. 

[0019] moreover, the movable object is supported by the flat spring 10 and, as for said flat-spring 10 a-d, the cross direction 
has said disk flat surface and include angle 31, respectively — having — **** — in addition — and to said flat-spring 10 a- 
d, damping-material 13 a~d which has viscosity has fixed. The same effectiveness as an example 1 is acquired also by this. 
[0020] Here, said damping material 13 is explained. Said damping material 13 controls the unnecessary deformation energy of 
said flat spring 10 accompanying the variation rate of said good dynamic body by the viscous drag of a damping material 13 
by using silicone rubber, natural rubber, and isobutylene isoprene rubber and ether system polyurethane as the principal 
component. By the way, although said damping material 1 3 may fix to all of said flat springs 1 0, effectiveness is acquired even 
if^it fixes only to a part. Moreover, the same effectiveness as the above-mentioned is acquired also by being filled up with 
said damping material between the flat springs of two sheets, as drawin g 6 shows. Furthermore, the same effectiveness is 
acquired also by being filled up with the part between flat springs. 
[0021] (Example 3) The 3rd example in this invention is shown in drawin g 7 . 

[0022] The end of said flat-spring 10 a-h of four sheets and a total of eight sheets is fixed, respectively to the both-sides 
side of the holder 7 which constitutes said good dynamic body which was along the tangential direction of said disk, and 
other ends of said flat-spring 10 a-h are fixed to a fixed part, respectively. At this time, as for said flat-spring 10 a-h, that 
cross direction has the flat surface and include angle 31 of said disk. Also by this, the same effectiveness as an example 1 is 
acquired. Moreover, the same effectiveness as **** is acquired also by forming the flat spring of two sheets whose 
longitudinal direction corresponds, for example, 10a and 10e, by the flat spring of one sheet, and forming other flat springs of 
six sheets by the flat spring of three sheets similarly, respectively. 
[0023] (Example 4) The 4th example in this invention is shown in drawing 8 . 

[0024] Flat-spring 1 0 a-d of four sheets which fixed so that the cross direction might have said disk flat surface and said 
include angle 31 sets at some or all between said holders 7 and said bases 11. The longitudinal direction is not parallel to the 
tangential direction (an arrow head 23 shows) of said disk, and as shown in drawing 8 (b), when [ as shown in drawin g 8 (a), 
when it sees from a top face, and ] it sees from a side face, the flat spring 10 on either side is arranged on ** Has 
handwriting, respectively. Also in this structure, the same effectiveness as an example 1 is acquired. Moreover, although a 
base 1 1 side is broad in this example, it is the same even if it narrows a base 1 1 side for a holder 7 side broadly. 
[0025] In addition, although explained as an example of this invention taking the case of the case of the optic driving gear in 
an optical recording regenerative apparatus, the same effectiveness is acquired also in the optic driving gear used for various 
devices. 

[0026] (Example 5) Drawing 9 (a) is the schematic diagram of the 5th example in this invention. 

[0027] The holddown member 109 is carrying out movable support of the movable object 101 equipped with the optical unit 
102, reflex systems 103, a lens 104, and a coil 106 through four flat springs 105a, 105b, 105c, and 105d (it has illustrated to 
drawin g 9 (b).). The light which carried out outgoing radiation condenses from the optical unit 102 to a record medium (not 
shown) through a lens 1 04 toward a lens 1 04 by reflex systems 1 03. Light including the recording information reflected from 
the record medium follows the aforementioned optical path conversely, and return and an optical unit generate an electric 
signal to the optical unit 102 from the light which returned. Based on this electrical signal, position control of a movable 
object is performed using the electromagnetic force generated between a coil 106 and a magnet 107 according to the current 
which flows in a coil 106. 

[0028] Drawin g 10 is the explanatory view of this example, and in order to explain actuation of a flat spring 1 05, it is simplified 
and illustrated. Drawin g 10 (a) shows the condition of a center valve position. At this time, deformation of flat springs 105a, 
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105b, 105c, and 105d is small. 

[0029] On the other hand, drawin g 10 (b) shows the condition of having displaced in the direction of an arrow head 201 as an 
- example among the direction of focusing which the movable object 101 can move, and the direction of tracking. At this time, 
flat springs 105a, 105b, 105c, and 105d deform in the deformation mode which bent with torsion deformation respectively and 
compounded deformation. 

_ ? [0030] It turned out at the time of work of this example that behavior changes greatly with the width of face and thickness of 
each flat spring in such deformation mode. Then, when die-length L of a flat spring was 8 or more times of width of face W as 
shown in drawin g 1 1 as a result of advancing an experiment, when oblateness (the ratio of thickness T to width of face W = 
T/W) was 7% or more of configuration, the behavior of a flat spring was stabilized, and when oblateness was 7% or less of 
configuration, it discovered that the behavior of a flat spring became unstable. Furthermore, as shown in the table of drawin g 
1 1 , when oblateness was 16% or more, that stability improves extremely also discovered. 

[0031] Drawin g 12 is the application of the flat spring in this example. The slash sections are the movable object 101 and an 
installation part with a holddown member 109. Drawing 12 (a) has shown die-length L and width of face W which were shown 
by drawin g 1 1 , and this is the simplest implementation configuration. 

[0032] Drawing 12 (b) is an application with the small width of face W2 of the straight-line part of the center of a flat spring 
to the width of face W1 of an installation part. When thickness T of a flat spring uses a comparatively large ingredient, this is 
effective in order to prevent the nonconformity of actuation by the rigidity of a flat spring becoming high. The oblateness 
concerning the stability of the behavior at this time is T/W2. 

[0033] Drawin g 12 (c) is an application which has the narrow-width section with narrow width of face in the both ends of a 
flat spring to width-of-face W3 of the straight-line part of the center of a flat spring. When thickness T of a flat spring uses a 
comparatively small ingredient, this is effective in order to prevent the nonconformity of actuation by the rigidity of a flat 
spring becoming low. The oblateness concerning the stability of the behavior at this time is T/W4. 

[0034] Drawin g 12 (d) is an application which does not fix width of face of the flat-spring center section of drawing 12 (c). 
Although the width of face of a center section is changing from W5 to W4, since this is effective in distributing the resonant 
frequency of a flat spring and has the effectiveness which makes low the peak of the amplitude in a natural-frequency 
frequency, it is control top validity. 

[0035] Drawin g 13 is the application of this example and combines the flat spring of drawin g 12 (c). The condition of having 
displaced in the direction of an arrow head 501 as an example among the direction of focusing which the movable object 101 
can move, and the direction of tracking is shown. At this time, narrow-width section 502a twists and deforms a flat spring, 
and center-section 502b bends and deforms it. Thus, while deformation mode distributes and actuation is stabilized by 
preparing the narrow-width section in the ends of a flat spring, linearity operating range spreads. Moreover, in this 
application, to the resonant frequency, the simple effect of bending rigidity was dominant, the rigidity considered on a design 
bent and it was checked as a result of the experiment that rigidity is sufficient. 

[0036] Drawin g 14 is an example of wiring which lets the inside of the flat spring in this example pass. As shown in drawin g 14 
(a), wiring 601 is located in a line with the flat spring 105 toward the other end at abbreviation parallel from the end of the 4 
flat spring 105. As this wiring 601 is fabricated by etching from the foil of the copper alloy spring ingredient containing 
beryllium and it is shown in the sectional view of drawin g 14 (b), a cross-section configuration is an abbreviation rectangle. 
[0037] As shown in drawin g 14 (b), the appearance of the flat spring 105 of this example is fabricated by applying polyimide 
resin from both sides of wiring. The activity of the ingredient which has insulation besides polyimide resin is possible for an 
ingredient. Moreover, the manufacture approach is possible also by attachment of a sheet-like ingredient and injection 
molding in addition to spreading of resin. 

[0038] Furthermore, it is also possible to combine with wiring with which the laminating of the wiring 601 is carried out as 
shown in drawing 14 (c) as an example, and the cross sections differ like wiring 601a. 

[0039] Although wiring 601 may be exposed to an appearance end face in the narrow-width section 602 of the flat spring 105 
shown in drawin g 14 (a), since four flat springs 105 do not contact mutually, they are satisfactory. 

[0040] Four of a total of the-16 wiring 601 in this example are in each of four flat springs 105. Although flat springs 105a, 
105b, 105c, and 105d are small since they have deviated as shown in drawing 9 (b), between the wiring 601 of four in a flat 
spring 105 which approached, it is [ electric ] easy to be influenced. [ of the electric effect between flat springs ] Then, the 
signal line with which current level called the light source actuation signal line inputted into the light-receiving signal line 
outputted from the optical unit 102 in this example and the optical unit 102 and the coil actuation signal line which supplies a 
current to the coil 106 which drives the movable object 101 differs is not arranged in the same flat spring. The light-receiving 
signal line was specifically packed into flat springs 105c and 105d, the light source actuation signal line was packed into flat- 
spring 105b, and the coil actuation signal line is collectively arranged to flat-spring 105a. Thus, control action stabilized by 
arranging a signal line was realized. 

[0041] (Example 6) Drawin g 15 is the 6th example in this invention. 

[0042] As shown in drawing 15 (a), flat-spring 701 a-d of this example is carrying out movable support of the movable object 
703 at the 2-way of the direction of focusing (arrow head 21), and the direction of tracking (arrow head 22) at the holddown 
member 702. 

[0043] The description of this example is in how to attach this flat-spring 701 a-d. Joining the edge by the side of the 
holddown member 702 of flat-spring 701 a-d to an end face vertical to the direction of tracking of a holddown member 702, 
about 90 degree of flat-spring 701 a-d are twisted toward the movable object 703 from a holddown-member 702 side, and it 
joins the other end of flat-spring 701 a-d to an end face vertical to the direction of focusing of the movable object 703. The 
configuration where the torsion of flat-spring 701a was seen from the arrow head 704 is shown in drawin g 15 (b). 
[0044] In this example, flat-spring 701 a-d of four sheets is arranged so that it may have plane of symmetry vertical to plane 
of symmetry vertical to the direction of tracking, and the direction of focusing. 

[0045] Drawin g 1 6 is the explanatory view of this example of operation. Drawin g 16 (a) A holddown-member 702 side is fixed 
respectively and - (c) shows the condition of flat- spring 701a when the movable object 703 side displaces in the direction of 
arrow heads 801, 802, and 803. 
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[0046] the variation rate of arrow-head 801 direction — flat-spring 701a — mainly — near the movable object 703 side- 
edge section — bending — deforming — the variation rate of arrow-head 802 direction — flat-spring 701a — mainly — near 
- the holddown-member 702 side-edge section — bending — deforming — the variation rate of arrow-head 803 direction — 
flat-spring 701a — mainly — a variation rate — near the center section shown in the location 804 bends and deforms. Thus, 
since flat-spring 701 a-d has the part which flat-surface bending generates also to all the directions of [ within the flat 
surface made by the direction of focusing which the movable object 703 can move, and the direction of tracking ], while 
becoming possible to drive the movable object 703 with small driving force, the isotropic engine performance can be obtained. 

[0047] Moreover, although flat-spring 701 a-d of drawin g 15 attaches and it differs from the direction, the same 
effectiveness is acquired also by joining the edge by the side of the holddown member 702 of flat-spring 701 a-d to an end 
face vertical to the direction of focusing of a holddown member 702, and joining the other end of flat-spring 701 a-d to an 
end face vertical to the direction of tracking of the movable object 703. 

[0048] Furthermore, arrangement of a flat spring acquires the same effectiveness also by arrangement which extends the 
holddown-member 702 side in a base 1 1 side, i.e., this example, like drawin g 8 . 
[0049] (Example 7) Drawing 1 7 is the 7th example of this invention. 

[0050] It is the description to make this example whenever [ smaller than 90 degrees torsion angle ] to about 90 degree of 
flat-spring 701 a~d in the 6th example being twisted. Although this example shows the case of 45 degrees as an example of 
whenever [ torsion angle ], a suitable include angle can be chosen according to the need on control. 
[0051] Joining the edge by the side of the holddown member 702 of flat-spring 705 a-d to an end face vertical to the 
direction of tracking of a holddown member 702, about 45 degree of flat-spring 705 a-d are twisted toward the movable 
object 706 from a holddown-member 702 side, the other end of flat-spring 705 a-d has a flat surface vertical to the direction 
of focusing of the movable object 706, and the include angle of about 45 degrees, and it joins it to an end face parallel to the 
tangential direction (arrow head 23) of a disk. The configuration where the torsion of flat-spring 705a was seen from the 
arrow head 707 is shown in drawin g 17 (b). Even if the direction of torsion is reverse, it acquires the same effectiveness. 
[0052] Thus, by constituting and setting the torsion angle of a flat spring as a request, since it can perform easily doubling a 
drive system and the balance of support system rigidity, optimum control becomes possible. 

[0053] Moreover, the edge by the side of the holddown member 702 of flat-spring 705 a-d is joined to an end face vertical to 
the direction of focusing of a holddown member 702, it has the include angle of a flat surface vertical to the direction of 
focusing of the movable object 706 and a request of the other end, and the same effectiveness is acquired also by joining to 
an end face parallel to the tangential direction (arrow head 23) of a disk. 

[0054] Furthermore, end-face junction is carried out, it has the include angle of a flat surface vertical to the direction of 
focusing of a holddown member 702 and a request of the other end, and the same effectiveness is acquired for the edge by 
the side of the movable object 706 of flat-spring 705 a-d also by [ vertical to an end face vertical to the direction of focusing 
of the movable object 706, or the direction of tracking ] joining to an end face parallel to the tangential direction (arrow head 
23) of a disk. 

[0055] (Example 8) Drawin g 18 is the 8th example of this invention. 

[0056] To the 6th example which has the isotropic engine performance, this example is characterized by adding wire 708 a-d 
as a reinforcement member, in order to raise rigidity. 

[0057] As shown in drawin g 18 (a), it joined to the end face vertical to the direction of tracking of a holddown member 702, 
and about 90 degrees of ends by the side of a holddown member 702 were twisted toward the movable object 709 from the 
holddown-member 702 side, and they have joined flat-spring 701 a-d to the end face with the other end vertical to the 
direction of focusing of the movable object 709. 

[0058] Moreover, wire 708 a-d joins the end by the side of a holddown member 702 to an end face vertical to the direction of 
tracking of a holddown member 702, and joins the other end to an end face vertical to the direction of tracking of the 
movable object 709. Wire 708 a-d has become in parallel with the tangential direction of parallel and media mutually, and has 
isotropic rigidity to all the directions of [ within the flat surface made by the direction of focusing which the movable object 
709 can move like flat-spring 701 a-d, and the direction of tracking ]. 

[0059] Drawin g 18 (b) is the elements on larger scale of this example seen from the arrow head 710, and shows the physical 
relationship of flat springs 701a and 701c and Wires 708a and 708c. 

[0060] Thus, by constituting, desired rigidity can be acquired with a cheap wire, choosing an advantageous specification 
ingredient on cost in the flat spring which served as electric wiring. 
[0061] (Example 9) Drawing 1 9 is the 9th example of this invention. 

[0062] This example arranges the wiring members 801a and 801b on two side faces of the movable object 709 which carried 
out movable support by four wire 708 a-d. In such a configuration, the fully small thing of the elasticity of the stability of the 
engine performance of operation to a wiring member is desirable compared with the elasticity of a wire. 

[0063] The wiring member in this example made one the ends of two or more wiring 802 with the insulating material 803, as 
shown in drawin g 19 (b), and low elasticity is realized, arranging the medium insulating material 804 in the medium further, and 
preventing the contact during each wiring. As long as wiring 802 is a desired cross-section configuration, it may be covered 
with another insulating material, for example like coat copper wire. Moreover, although the ingredient of wiring 802 is good at 
an electrical conducting material, for the improvement in endurance, the spring ingredient of a copper system like beryllium 
copper is desirable. 

[0064] Attenuation of an oscillation is raising a scale and stability of operation by using for the medium insulating material 
804 the ingredient which has viscosity like rubber. 

[0065] Moreover, if the still lower viscous ingredient of elasticity is used for the medium insulator 804, a wrap thing is also 
possible in the whole wiring 802. 

[0066] Next, a signal is described. The actuation signal line to the driving means (not shown) which drives the movable object 
709 in this example, and the actuation signal line to the luminescence means within the movable object 709 (not shown) are 
packed into wiring means 801a, and the signal line from the light-receiving means within the movable object 709 (not shown) 
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is packed into wiring means 801b, especially the noise to the signal from a light-receiving means is reduced. 
[0067] 

, [Effect of the Invention] As explained above, this invention gave the include angle to the cross direction and the disk flat 
surface of a flat spring, by having enabled displacement of a movable object to the 2-way of the direction of focusing, and 
the direction of tracking by the flat spring of a simple configuration, made junction supporter material unnecessary and 
realized simplification of structure. 

[0068] Moreover, when the flat spring which is a support means served as the function of two or more electric wiring, 
required wiring was able to be lost conventionally apart from the support system. This is very advantageous on cost 
[0069] Since the property was easily changed according to the control objects, such as lowering rigidity by being twisted and 
using a flat spring in the condition, and giving an anisotropy to rigidity, while optimum control was realizable, the optic driving 
gear in which the application to a wide range device is possible was realized without changing main configurations. 
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* NOTICES * 

<♦ JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

. LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Brief Description of the Drawings] 

[ Drawin g 1] The perspective view showing the example 1 of this invention. 

[Drawin g 2] For (a), (b) is the top-face top view showing the example 1 of this invention, and a X-X' sectional view shown by 
drawin g 10 (a). 

[ Drawin g 3] For (a), (b) is the top-face top view showing the actuation condition of the example 1 of this invention, and the 
side elevation showing the actuation condition of the example 1 of this invention. 

[ Drawin g 4] The perspective view showing an example of the flat spring of the example 1 of this invention. 
[ Drawin g 5] The perspective view showing the example 2 of this invention. 

[Drawin g 6] The sectional view showing the flat spring of this invention, and the configuration of a damping material. 
[ Drawin g 7] The perspective view showing the example 3 of this invention. 

[ Drawin g 8] For (a), (b) is the top-face top view showing the example 4 of this invention, and the side elevation showing the 
example 4 of this invention. 

[ Drawin g 9] For (a), (b) is the perspective view showing the example 5 of this invention, and the partial perspective view 
showing the example 5 of this invention. 

[ Drawin g 10 ] For (a), (b) is the standby condition explanatory view of the example 5 in this invention, and the displacement 
condition explanatory view of the example 5 in this invention. 
[ Drawing 1 1 ] The explanatory view of the oblateness in this invention. 

[ Drawin g 12] (a), (b), (c), and (d) are outline drawing of the flat-spring application in this invention. 
[ Drawing 13 ] The application explanatory view of the example 5 in this invention. 

[ Drawin g 14 ] For (a), the plugging chart of the flat spring in this invention, (b), and (c) are the sectional view of the flat spring 
in this invention. 

[Drawin g 15] (a) and (b) are the explanatory view of the example 6 in this invention. 

[ Drawin g 16 ] (a), (b), and (c) are the explanatory view of the example 6 in this invention of operation. 

[ Drawin g 1 7] (a) and (b) are the explanatory view of the example 7 in this invention. 

[ Drawing 18 ] For (a), the explanatory view of the example 8 in this invention and (b) are the elements on larger scale of the 
example 8 in this invention. 

[ Drawin g 19 ] (a) and (b) are the explanatory view of the example 9 in this invention. 
[Description of Notations] 

1 Disk 

2 Light Source 

3 Collimate Lens 

4 Optical-Path Modification Means 

5 Objective Lens 

6 Main Shaft Motor 

7 Holder 

8 1st Coil 

9 2nd Coil 

10 Flat Spring 

11 Base 

12 Magnet 
15 Light 

21 The Direction of Focusing 

22 The Direction of Tracking 

23 Tangential Direction of Disk 
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*l^<. 0 5<D4M::fcSim*Lf::4*<DIBtl6 

0 iBsj-ei4«ftwjB»*sit^-ri^. *zv*nmm\z 

fcl*TI«M6a.-* h 1 O 2 3b^ffl*-r*5*«*tti: 
9i^zL-y h 1 O 2|cA*r«*BB»«*l»i: pT«I(* 

1 o 1 SBBtS^^ju o 6tz«;ft£{ai&-f Sa-ou 
B»«-^tt t 5 BSK i/^KD*ft4«tlH$0-a)S[ 
/***l::lBfiLTl*fcl\, 0 5 c. 

1 O 5 dlc35fcfi-SH! 1 o 5 birftH 

■ttflmft£*£ti>. 0 5al:ia<OMBIMI« 

^tir^tieiLtl^o C(Dck3l=«#«*EB-r 

* c u j: y seft LfcMWBf* s usi l t. 

[004 1] (Hffl«6) S1 5f**S&Bji|rfc(*Sm6 

cDHSfe^-efeSo 



(6) 



^IW6-2 3 6 5 6 5 



[004 2]. B1 5 (a) \Z7r^£5\Z*mmm<Dfa'\ 
* 7 0 1 a - d teB^SW 7 02 iZ nJI&(* 7 03$7t 

9122) 0 2^fS)icBjiijS:^Lri^'&o 

[0 0 4 3] *HSS^<D^®(£C(D&y\*7 01a-d 
CDlfcyttlt^Clfc^o fi/<*7 0 1 a~dCD©£SW7 
0 2ig(D5ffiSPIi@^aJ^7 O 2 CD h^V*>?J5tPltm 
[M-UmmzmSL. fin'*7 0 1a-dlilg»tt7 0 
2 AM* 7 O 3lCfSl^oT^9 0° «*U 

7 0 1a - d CDffe^te pTU)i* 7 O 3 CD 37 * — ±1 > >^ 
fatmfeUV&m\Z\%ttZ> Q l£/<v*7 O 1 aCD&*l££: 
B17 0 4^blf:M^H 5 (b) ICtfLT^^o 

[0 0 4 4] *SU6«I^tel^T4«(0fi/<*7 O 1 a - 
d it h 7 V * > ^ *|SJ <t SififeSfrffi i7t-*v>^ 
^ ft <t m it ft *H* ® £ £ «*: 5 1 z 12 M L T fe £ . 

[0045] hi 6(**si«s«a)»ft!ttME-efc*o m 

16 (a) - (c) f*«^HftSP»7 O 2flW<HS* 
*U ^T®!l<*7 O 3{!ijrf)<^EP8 O 1 % 8 0 2. 8 0 3(D^ 
fS||::SEf£L*:£ 7 O 1 aCD#S£^LTl> 

[0 0 4 6] ^EP8 O 1 ;5ft(D^teckoTt£/N*7 O 1 
a HJifci* 7 0 3 fiWSP^ifi^ffi^^^ L. ^Efl 8 

O 2^fS]C0^i4^oTt5/N^7 O 1 al*±fZ@^$|J^7 

o 2«mM*iE*<ft*£»u tzmso 3^o^hl^ 

oTj£A*7 O 1 a (££l::^i{&M8 O 4I^Lf:^^ 
d tepjlfti* 703^5l)7t-^ > >^fS] th7 

£l>^B2>T^I&f*7 O 3£eM^6c£A<Drfi6£ft£ 

[O O 4 7] £f-. U 1 5CDt5/<*7 O 1 a - d (D$* l J 

O 2ffl<7>SJffl*Hffiffl*t7 0 20)^^-*v>^rSli: 
Sa&«8ffilc«*L. ffi/^7 0 1 a-d(DM^B 

(*7 030 h^^*>y*caii:sa[&aBffi^««-r4^ 
[oo48] £t>\z^ ^L/^^a>mm\tm&(D^oiz^<~ 

[0049] (HJSflJ 7)@17 li*^B^(Dm 7 CDUffi 

[0 0 5 0] *S8!fi«f*»6<Djglfi«|CfcMt*«/^*7 
O 1 a~d*<£j9 0° tfch/Cl**<Df:i*JLT* 9 0° J: 

y * * flEir l r i>a c t fc & 0 

JgCD-fli<h LT*38D6«-ei*4 5° (Dm^^TjkLXl^h 
[005 1] fi/<*»7 O 5 a ~ d<D@SS5#7 O 2{&l]CD 



K»*U fi/\^7 0 5a-dlii^W7 0 2i^b 
HTij!)i*7 O 6\Zfafr-oT&l4 5° ts*U S/^70 5a 

~dCDte*ail*pIi&«;7 o 6<D^^-^->>^rS]tSiS 

ft¥®<t3Q4 5° CDf?iJg£&*>* ^-rXfOHMMSffl 

(^812 3) tWrftiSSlCfS^r&o S/^705 a 
CDtgH^^:m7 O 7frh>M.tzteik£m 1 7 (b) [Ztjz L 

[0 0 5 2] ^(D£5l::tgf£L. «/<*(Difchft£BfrSi 
c tic* y. MkX^SttXM&a/t^:/* 
c t ussier #*a>r**kjB«J»/><prffi^ ft 

[0 0 5 3] ^f-. fi/<*7O5a-d0)lS«tt7O 
2ffi9a>ffl«£B5gfiMt7 O 2 CD?*- l3is^<fJ5fttm 
\&mm\zm<£L. <feS£plK)<*7 O 60>:7*— 

mijfa (^EP2 3) twrtummzm<£i-&miz&^x 

4,0«O)M$f^o 
[00 5 4] «/\*7 O 5 a - d CD DjUli* 7 O 

6{liJCD5g^^^Ilt)<*7 O 6 CD?* — *F :> >^fS] £ 

<tfifrM<D£i]t f>fX^WI8S|6] (£EP2 3) 

So 

[0 0 5 5] (HJ6W8) HI 8li*^B^<Dm8CD^JS 

[0 0 5 6] *Hffi^Jli^^M14^^*r^m6CD||]6fe 

7 0 8 a ~d £ai*DLt::;:££1#»£ LtL^o 
[0057] |18 (a) \Zjrst£z>\zfay\*7 O 1 a 

- d @s»*r 702 fflo)-ja3&^HSffl*r 7 o 2 ^ h 
^v*>??5fatmmu<immzm<£L. ig»»7 0 2 
fli^e>pi«n*7 o 9irrsi^or$ii9 o° tstt. fl6agA<^T 

»«:7 O 9<7)7*--*-»y*|fili:Sll««iffilc»*L 

[0058] r 7-<-V7 O 8 a~dli@Sai**7 O 

2ffl(D-5B5$S^gi5«-7 0 2<D h^vS-^VTjfttmm. 
ft3g®lCjg^L. ft6JS*Dl«|(*7 0 9a>h5^*>y* 
fSjirSfiftiSSI^tS^-r^o r 7Y J T7 0 8 a-dliSl^ 

/<*7 O 1 a-d <>:f5]^[roii!ji*7 O 9tfm$5Z>Z>* 

®rtcDfcb^0^^^S]lc^Lrl|^^ftKI]14^Sorl^ 

[0059]i18 (b) (i^B17 1 0^t>ftfc*S8«8 
^JcD^^ffi^HT*fey. «/<*7 O 1 a. 701ct9 
>fV7 08 a, 7 O 8 c CD<£©I1!^£7F LT l^£ 0 

[0060] CCDcfc5l^)i£-r^-i:l^^y. 

« L ft A< t> S^ffi ft 7 4 -V I r cfc y pJFf M CD M1± ^ # ^> C i: 



(7) 



$#§^6 - 2 3 6 5 6 5 



[0061] (mmm9) bi 9\**&BMo>m9<Dmm 

[0 0 6 2] *561fi«l*. 4*©9^708 a-dt' 
^IlUS:^LtrDrifii*7 O 9(7)^® 2ffiRfrfzS*l$iJ«8 O 
la. 80 1 b^ieiLf:t,a)t'fe^o C(Dct5^M 

[oo6 3] *mmm\~&if*>mi§L&m*. bi 9 

(b) \Z7jk-rj:o\ZtiL»<DWM3 O 2 0>mm&»#a 
0 3 U *t>lc*rBllcitiBBJ61»»8 0 4SiBB 

e«8 o 2i*3raa)Rffi^ttT?fc*i«. 

fc. E«8 0 2 0>*t»l*SI*»»-e«fcL^ HAttfiJ-t 
[0 0 6 4] +M*ft»*t8 O 4(Cl*«iLI*=fAa)cfc3lw 

tttt**-r4*r»t«t^4»iccfc y i*** 

[0 0 6 5] *BMM§(*8 0 4|C»tt<Z)S£|Z« 

L^ttttWftSfflt^tttf. K«8 O 2<B£{*£«5*tpr 

[0 0 6 6] SfclZfi-^IZOtxriS^^o *Sttfc«c:fci* 

riipiifi^7 o 9 $tt»-r sk»*s (B^LTLxfc: 

LTl**l*> ^©eBWUSEfl*S8 0 1 a(c£<>; 

#K RTSbf* 7 O 9rt<Dg3fc^f£ (Ba*LTl*ftl*) A* & 

©««SE«*S8 0 1 blc*£*K 1*irS«^S^ 
t> L T CD y -f X£<53£ L T t** • 
[0 0 6 7] 

[«no)MX] *2LtBM8LfcJ:5l::. **Wl*lK/**a> 

ffi / n * t? pt n <* $ ^ * - * > > y » is] a t; h ^ v * is 9 

[0 0 6 8] *fc. 3E#*»-Cfc*«/<*A<tt*<DW« 
E«<D«ffi*«Ma4CA:lc < fcy. 

[0069] «/\ # *satt««-cflifflf *»i=«fcy. m 

ft&fctitc. ±KttttJft£feKtmcft«5Btt4M'va> 
[BHaffiJtftttH] 

[H i ] **ra<DS«fi«i i * 5F-r»«B. 

[b 2] ( a ) it*§two>mmm 1 * ^-r±®^@B. 

(b) 1*010 (a) t^tX-X' Kt®Bo 



[B3] (a) \t*f£*)VDmfom i <omm&B : £tt± 
@¥®b. (b) ittnwnmmminmmftmz*? 

Bo 

[15] MROkM2($tMI, 

[B6] *«wa>tt/<*ty>e>y*ta)«rtt*t-Bf 

[18] (a) l**j6M(DSI«fi«4$*-r±ffi¥ffiB. 

(b) li**WC0*Jg«|4S*-rfflffiBI o 

[19] (a) l**fEM(D*Jfi«5S^-r»aB. 

(b) li**M0)*tS«i|5S*t»»8aB. 

[■10] (a) li*^B^|-fc|f§HJS«5 0f#«tt® 

SIH0* (b) ld:««nicjsit«SeiEffl5a)KttttnH 
[■11] **«l=£lt6ff¥*4>KHB. 

[112] (a). (b). (c) . (d) (***MfC 

&it«C/<*ftjfl0i|a>9MBB. 
[113] **^lcfclt*Stli6«5(0l£ffl«!ftKBo 
[114] (a) li*fEIBlzfcMf4fi/^(DEaB. 
(b) . (c) (***Wl3fc«tSS/<*(DBTffiBo 
[115] (a) . (b) li*«ffl|Cfclt*Sllfi«6<D 

[116] (a) , (b) . (c) li*^BJ|Cfclt£H 
Kfl6 0>nffltt«B. 
[017] (a). (b) li**^lCfcM+*S6J6«7(Z) 

i&BjBo 

[018] (a) (4**WIZi3(t«Sllfi«8(DKMB. 
(b) l***MI=fclt-6Slffi«8a)SP»ffi*H. 
[019] (a), (b) (i*:*Wlcj3lt4*lfi«9a> 
K^Bo 

[»#a>BMH] 

1 "r^y\o 
2 

3 3'J/-hU>X 
4 

5 ttffils^'X 

6 £1^ — £ 

7 *;uy 

8 ft10)=l'OU 

9 12(03^^ 
1 O 

1 1 X 
1 2 1^ 

1 5 5fe 

2 1 :7*— *n>>y;£ft 

2 2 h^^4r>y^fS] 
2 3 Tr-f X^(Z)ffia^|pI 
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»BW 6-2 



[i2] 



1 TV*? 




2 1 12D 
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i2 D as 



4 >6Sg5?S 
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